stated that delay in the passage of the impulse down a bundle branch could alter materially the form of the electrocardiogram. Wilson (1940) defined incomplete bundle branch block as due to a conduction defect that merely retards the passage of the impulse through one of the main bundle branches, and stated that it gives rise to electrocardiograms which are " transitional, both as regards the length of the QRS interval and the form of the ventricular deflections between those that represent complete bundle branch block and those of normal outline."
140~~~~C. W. CURTIS BAIN hypertrophied muscle has been receivin'g an inadequate supply of blood due to the arterial atheromatous changes.
Electrocardiograms taken prior to his final admission show that the T waves in leads I and II varied from being upright to a coved inversion. (Fig. 1 deep S wave. Fig. 3 shows a nodal tachycardia with a rate of 140. Fibrillary waves can be seen, especially in lead III. On account of difficulties with the light the film was thin and another was taken immediately after (Fig. 4) . This shows the same nodal tachycardia with fibrillary waves but the duration of the QRS of the alternate complexes in lead I has increased to 0-09 sec. Fig. 5 INCOMPLETE BUNDLE BRANCH BLOCK shape characteristic of left branch block (Fig. 8) . Two months later-after the cerebral embolus-a paroxysm of left branch block was recorded with a QRS of 0-14 sec. (Fig. 9) .
Comment. (Fig. 16) no evidenc'e of auricular activity, the rhythm arising from a centre in the A-V node with a r'ate of 100. In lead II inverted P waves can be seen deforming the S-T interval of alternate complexes. In lead III the rate has fallen to 90 and P waves can be made out in each complex. The first deforms the S-T interval, the second is almost buried in the QRS: then P moves forward until the auricle gains control of the rhythm in the fifth complex. At that point the ventricular complexes change and become normal. Later the curve rev,erted to partial left branch block (QRS, 0-12 sec.), normal complexes being present in leadsllIandiI (Fig. 21) . Then the duration of the QRS increased to 014 sec., (QRS, 0-14 sec.) with a transitional complex (QRS, 0-10 sec.); normal QRS deflections. In complete bundle branch block the speed of conduction down one branch of the bundle is so much slower than down the other that the impulse passes across the septum to activate the ventricle on the affected side. In incomplete bundle branch block the difference between the two sides is less. The affected ventricle may receive the impulse partly from across the septum and partly via its own branch, or else, when the difference is slight, wholely via its own branch though with some delay. Alternatively there may be delay in conduction down both branches caused by " a general depression of the conductivity of the Purkinje tissue " (Wilson et al., 1944) and the delay may be approximately equal on both sides. Such cases might be expected to show a slight increase in the duration of the QRS with minimal changes in the shape of the complexes, and nothing to show a predominant lesion in either branch. These changes are sometimes seen in the aberrant ventricular responses that often follow premature auricular systoles, or are found in auricular tachycardia or flutter (Slater, 1930) .
There are thus three groups: those with bilateral bundle branch delay, shown by a widened QRS without axis deviation (Case 1); those with delay in either right or left branch (Cases 1, 2, 3, 4, and 6); those showing a combination of the two (Cases 5 and 6).
In Case 1 slightly widened QRS deflections occurred first after auricular premature systoles, and later at every alternate beat. There was little alteration in the shape of these complexes and they are likely to be due to delay in conduction down both branches.
The last curve of Case 1 showed a bidirectional type of tachycardia with alternate complexes pointing downwards, and the same shape was seen earlier in an isolated complex following a notrmal P wave. Bidirectional tachycardia has been recorded in digitalis poisoning by
Schewnson (1922) and by Luten (1925) . Luten suggested that the rhythm originated from a poinit near the bifurcation of the main stem, and that there was impairment of conductivity dov n each branch alternately. However, the sequence of events in Case 1 all point to delay down the right branch only. In Cases 3 and 4 and in the episode of right branch block in Case 6 there is no doubt as to the side affected. The curves conform in every particular to left and right branch block respectively except that the duration of the QRS is 0-10 sec. Had not normal complexes been present, either in the same record or a few days later, they might have been interpreted as showing advanced axis deviation and ascribed to hypertrophy of the muscle. This type of incomplete branch block may, therefore, be more common than is supposed. In Case 2 the standard leads, although abnormal, did not indicate any axis deviation, but the chest leads showed delay down the left branch.
Transitional complexes provide the most reliable evidence of incomplete bundle branch block, since, in the absence of complete A-V block with independent ventricular centres, they cannot be due to anything else. They are rare, being found in only two of the thirteen cases of paroxysmal bundle branch block studied by Comeau, Hamilton, and White (1938) . But the branch block in Cases 5 and 6 was unstable, both showing partial branch block at times. Case 6 had no fewer than five changes in the duration of the QRS, which ranged from 0 08 to 0-14 sec. A similar example was recorded by Herrmann and Ashman (1930) . In Case 5 the branch block complexes varied in shape in the first cardiogram, and differed again after the resumption of normal rhythm.
The duration of the QRS deflections in these transitional complexes was 0-10 sec. and, especially in Case 6, they did not show much axis deviation. The transitional complex in Case 6, too, occurred during a phase of left branch block (QRS, 0-14 sec.) and followed an episode of incomplete right branch block (QRS, 0.10 sec.). They are, therefore, probably due to the combined effect of a bilateral delay, accounting for some of the widening of the QRS, with additional delay down one branch leading to a moderate axis deviation, the proportion of each varying in different cases. L 147 group.bmj.com on October 30, 2017 -Published by http://heart.bmj.com/ Downloaded from 148 C. W. CURTIS BAIN SUMMARY Six cases of incomplete bundle branch block have been described. In none did the duration of the QRS exceed 0 10 sec. when incomplete bundle branch block was judged to be present. In all of the cases normal complexes have been present for comparison, either in the same record or within a short period.
The evidence suggests that the cases could be divided into three groups. The first shows a slight increase in the QRS without axis deviation as exemplified by the aberrant ventricular response to an auricular premature systole. These are probably due to a bilateral delay down each main branch (Case 1).
The second shows delay down one branch, fulfilling the criteria for bundle branch block except that the QRS does not exceed 010 sec. (Cases 1, 2, 3, 4, and 6) .
The third shows transitional complexes (Cases 5 and 6). In these cases it is likely that the transitional complexes were due to a combination of bilateral delay down each main branch with additional delay down one branch, since both cases had an unstable branch block which sometimes changed from right to left, and there was not much axis deviation although the QRS duration was 010 sec.
